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MORAL ASPECTS OF THE ATOMIC BOMB
TRANSLATING MACHINES
PRINCIPLES OF ULTRASONICS
This mark tells you a product is made of modern. dependable Steel.
How cold is up? We know that outer space can never be colder than minus 459.72° Fahrenheit—that's absolute zero, the
point at which all molecular motion ceases. We don't know what coldness like this will do to materials, but we're finding out.
Scientists are using a heat exchanger to produce temperatures as low as minus 443° Fahrenheit. They test materials in this
extreme cold and see how they perform. Out of such testing have already come special grades of USS steels that retain much of
their strength and toughness at —50° or below; steels like USS "T-1" Constructional Alloy Steel, TRI -TEN High Strength Steel,
and our new 9% Nickel Steel for Cryogenics applications. And the heat exchanger to produce the —443° Fahrenheit is
Stainless Steel! No other material could do the job as well. Look around. You'll see steel in a lot of places—getting
ready for the future. • For information about the many career opportunities, including financial analysis or sales,
write U. S. Steel Personnel Division, Room 6085, 525 William Penn
Place, Pittsburgh 30, Pa. U. S. Steel is an Equal Opportunity Employer. United States SteelUSS, "T-1" and TRI -TEN are registered trademarks.
Things we know about tomorrow
FRESH WATER FROM THE SEA
"I f we can develop low-cost
means of bringing water to thirsty
lands and people of the world,
we shall bring a boon to mankind
that is even more meaningful
than the conquest of outer
space . ."—U. S. Senate Report.
In the desert sheikdom of Ku-
wait, a Westinghouse plant is
now extracting nearly 17 million
gallons of fresh water every week
from the extra-salty persian Gulf.
In San Diego, another Westing-
house plant will soon be produc-
ing drinking water from Pacific
Ocean water—seven million gal-
lons a week.
Westinghouse scientists foresee
"water factories" like these going
up in seacoast cities all over the
world. For peoples who never
had enough water, a new kind of
abundant life will be created.
This is just one of the exciting
things going on at Westinghouse.
To learn more about a career with
Westinghouse, an equal-oppor-
tunity company, see the Westing-
house representative when he
visits your campus or write: L. H.
Noggle, Westinghouse Educa-
tional Department, Ardmore at
Brinton Road, Pittsburgh 21, Pa.
You can be sure . . . if it's
Westinghouse
Build with the carefree beauty of stainless
.!;'1
7
Handsome appliances and gleaming counter tops that stay
bright and are so easy to wipe clean ...even the kitchen sink be-
comes a thing of beauty when it is made of shining stainless steel
—the useful metal that was developed after years of research.
Whether you're building or remodeling, stainless steel gives
a lifetime of value . . . saves many dollars in upkeep. You can
now have gutters and downspouts that are ahnost indestructible
because they won't rust or rot. And the strength of stainless
makes possible door and window screening so fine you hardly
know it's there.
The secret of stainless steel lies in chromium—one of many
indispensable alloying metals developed by Union Carbide. They
are typical of the hundreds of basic materials created through
research by the people of Union Carbide in metals, as well as
carbons, chemicals, gases, plastics and nuclear energy.
See the "Atomic Energy in Action" Exhibit at the new Union Carbide Budding in New York
steel
FREE:Find out how stainless steel
enhances the value of your home.
Write for "Carefree Living with
Stainless Steel" Booklet T-60.
Union Carbide Corporation,
270 Park Avenue, New York 17,
N.Y. I n Canada, Union Carbide
Canada Limited, Toronto.
...a hand
in things to come
WHO is at work on a satellite system for global telephone and TV transmission?
WHO provides the communications channels for America's missile defenses?
WHO is girdling the globe with communications for America's first man into space?
WHO tapped the sun for electric power by inventing the Solar Battery?
WHO used the moon for two-way conversations across the country?
11#1, 0
WHO guided Tiros and Echo into accurate orbit?
411
WHO made your pocket radio possible by inventing the Transistor?
WHO maintains the world's largest, finest industrial research facilities?
WHO supplies the most and the best telephone service in the world?
WHO has the UNIVERSAL communications organization?
THERE'S ONLY ONE ANSWER TO ALL TEN QUESTIONS
HELL TELE-1201,10AIE SYSTEM
Pioneering in outer space to improve communications on earth











MECHANICAL ENGINEERING . . .
*
* ELECTRICAL ENGINEERING ... INDUSTRIAL
IlkK.—._r/ \ ‘„ ***, '1 
,. ENGINEERING .. . PHYSICS . . . CHEMISTRY
yrie/ . . . or METALLURGY, chances are that
. _I 
your talents and capabilities will fit
into our ever-expanding R&D picture.
Delco's Research and Development program requires
a magnitude of engineering and scientific application.
And, responsible positions are available to those
technically-trained, young graduates who can qualify
for a place on the aggressive Delco-GM team.
Delco is a world leader in automotive radio engineering
and production. And, since our beginning in 1936,
we have grown steadily, keeping pace with the rapidly
expanding electronics industry. Today, with this world
of experience and knowledge in electronics & solid state devices,
it's only natural that Delco would become deeply involved
in important missiles and allied fields.
Plan now to start your career with Delco. Write to
Mr. Carl D. Longshore, Supervisor of Salaried Employment,
for additional information. Or, arrange an interview
with the Delco representative when he
visits your campus,
ELCO RADIO DIVISION OF GENERAL MOTORS
KOKOMO, INDIANA
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HIGH SCHOOL GRADUATES OF 1962
You are cordially invited to visit Rose Poly-
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editorial
rose and athletics
Some form of athletics should be a part of every student's career,
whether it be varsity athletics, intramurals, or just watching the home team.
Rose has probably the finest athletic facilities of any college its size, yet
surprisingly enough, few students actually take advantage of them. It has
been estimated that over fifty percent of the Rose students participated in
hign school varsity athletics. However, less than 20 % of our students are
participating on the varsity teams, at the present time.
There are several possible reasons for this apparent lack of interest: (1)
The heavy academic demands of an engineering college (2) The fact that
our teams have not been the best for the last 2 years (3) The lack of support
given the athletes by the rest of the students.
Granted, nothing can be done about the academic load, but I think we
can do quite a bit to improve the other situations. No athlete appreciates
spending several hours of his own time practicing only to see a bare handful
of students at the home games, especially when the visiting team's crowd
exceeds our own.
It seems to me that this is one of the biggest reasons why some of our
best athletes won't play on the varsity teams. Rather than being proud of the
fact they're on the team, they seem to have the feeling that it keeps them from
playing intramurals. On the other hand, if the entire student body enthusi-
astically supported the teams, more athletes would have a desire to be
on them.
Recently, the suggestion has been made that a booster club be organized
to increase support for our teams both at home and on the road. This could
very well be the solution to our present problem if a few students would
take the iniative and start the ball rolling. So let's get behind our teams
aria go!
ri. a a
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National Aeronautics and Space Administration
"Now is the time to act, to take longer strides, time for a great
new American enterprise, time for this Nation to take a
clearly leading role in space achievement. I believe that the
nation should commit itself to achieving the goal, before the
decade is out, of landing a man on the moon and returning
him safely to earth."
The President
of the United States
May 25, 1961
The nation has committed itself to accelerate greatly the development of space science and technology,
accepting as a national goal, the achievement of manned lunar landing and return before the end of
the decade.This space program will require spending many billions of dollars during the next ten years.
NASA directs and implements the nation's research and development efforts in the exploration of space. The
accelerated national space program calls for the greatest single technological effort our country has thus far under-
taken. Manned space flight is the most challenging assignment ever given to mankind.
NASA has urgent need for large numbers of scientists and engineers in the fields of aeros-p—ac—e technology
who hold degrees in physical science, engineering, or other appropriate fields.
NASA career opportunities are as unlimited as the scope of our organizationjou can be sure to play an
important role in the United States' space effort when you join NASA.
NASA positions are available for those with degrees or experience in appropriate fields for work in one of
the following areas: Fluid and Flight Mechanics; Materials and Structures; Propulsion and Power ; Data Systems;
Flight Systems; Measurement and Instrumentation Systems; Experimental Facilities and Equipment; Space
Sciences; Life Sciences; Project Management.
NASA invites you to address your inquiry to the Personnel Director of any of
the following NASA Centers: NASA Space Task Group, Hampton, Virginia ; NASA
Goddard Space Flight Center, Greenbelt, Maryland; NASA Marshall Space Flight
Center, Huntsville, Alabama ; NASA Ames Research Center, Mountain View, Califor-
nia ; NASA Flight Research Center, Edwards, California; NASA Langley Research
Center, Hampton, Virginia ; NASA Wallops Station, Wallops Island, Virginia ; NASA
Lewis Research Center, Cleveland, Ohio.
Positions are filled in accordance with A ero-Space All qualified applicants will receive consideration
Technology Announcement 252B. for employment without regard to race, creed or
color, or national origin.
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I chose a career,
not a job!
by at, 0,*.A._•13
"I found a satisfying job right from the beginning
—and more important, American Oil is diversi-
fied enough to offer varied opportunities for the
future."
Peter Vossos earned his Master of Science
degree at Iowa State, '58. As a physical chemist,
Pete's immediate project is studying funda-
mental properties of asphalts with the objective
of improving their performance in roofing and
industrial applications. About his 2 years at
American Oil, Pete adds, "This is a company
that's big enough and dynamic enough to be
doing important work, but not so mammoth
that you get lost in the crowd."
Many ambitious and talented young scientists
and engineers like Peter Vossos have found
challenging careers at American Oil. Their choice
could have special meaning to you. American Oil
offers a wide range of research opportunities for
graduate chemists, chemical engineers, mechani-
cal engineers, physicists, mathematicians and
metallurgists.
If you are interested in a career with the
Research and Development Department of
American Oil Company, write to : D. G. Schroeter,
American Oil Company, P. O. Box 431, Whiting,
Indiana.
IN ADDITION TO FAR-REACHING PROGRAMS INVOLVING FUELS,
LUBRICANTS AND PETROCHEMICALS, AMERICAN OIL AND ITS
ASSOCIATE COMPANY, AMOCO CHEMICALS, ARE ENGAGED IN
SUCH DIVERSIFIED RESEARCH AND DEVELOPMENT PROJECTS AS:
New and unusual polymers and plastics • Organic ions under electron
impact • Radiation-induced reactions • Physiochemical nature of
catalysts • Fuel cells • Novel separations by gas chromatography •
Application of computers to complex technical problems • Synthesis
and potential applications for aromatic acids • Combustion phenomena
• Solid propellants for use with missiles • Design and economics:
New uses for present products, new products, new processes • Cor-
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It is indeed appropriate that the
Civil Engineering Department be
selected as the first contributor to
this series of articles on engineer-
ing. Engineering as a profession
originated in our country with the
civil engineer who made the first
attempt to improve our living stand-
ard by controlling the forces of na-
ture. We wish to thank the editors
of the Technic for this opportunity
to discuss the field of Civil Engi-
neering, and to point out the grow-
ing need for young men trained in
the various specialties that are with-
in the field of Civil Engineering.
In this article we will attempt to
discuss the past, present and future
roles of the civil engineer, and the
training which he receives with par-
ticular emphasis on the program at
Rose.
We might first point out why the
word "civil" was used to designate
our branch of engineering. As you
probably know the first engineers in
this country were military engi-
neers. Their task was perhaps some-
what similar to present day military
THE ROSE TECHNIC
engineers. Engineering, however.
was not limited to the military, for
eventually the need for engineering
was found to help enrich and de-
velop the civil environment of man.
Since these engineers were no longer
in the military service they became
known as civil engineers. At that
time the primary job of the civil en-
gineer was to help develop the na-
tion's natural resources for the bet-
terment of man. In other words, the
civil engineer attempted to exert
some type of control over the nat-
ural environment. Perhaps his first
job was to construct control works
for the use and regulation of flow
in rivers, buildings for residential,
commercial and industrial use, and
roads and bridges for transporta-
tion purposes. No one would doubt
that these accomplishments helped
to improve man's environment. Per-
haps it was at this time that three
of the various specialties within the
field of civil engineering also orig-
inated. The field of structural design
originated from the construction of
buildings; hydraulics, from the study
of flow in rivers; and transportation
from the design of roads. However,
the primary responsibility of the
civil engineer was to build, and
more art than science was used to
accomplish this.
From the begining to the present
time the civil engineer has greatly
increased his responsibilities in the
control of man's environment. The
specialty of structures is no longer
concerned solely with buildings;
airplanes, missiles, and atomic reac-
tors are now all considered a part
of the broad field of structures.
From the civil engineer's basic
knowledge of hydraulics has come
the use of pressure conduits for the
transportation of liquids, air and
even solids. Also from this basic
knowledge came an entirely new
specialty, i.e., sanitary engineering,
which is now concerned with the
problems of air pollution, water pol-
lution and environmental health.
Aerodynamics is still another spe-
cialty which is closely related to the
civil engineer's basic knowledge of
fluid flow. In the field of transpor-
tation, the civil engineer is not only
NOVEMBER, 1961
"DEPARTMENTAL REVIEW" is a series of articles written by mem-
bers of the faculty at Rose. Each month a different department
will describe for you the nature of their curriculum, some history
of their profession, and what a student in their department might
expect after graduation.
Because satisfaction during years of undergraduate study
is so highly dependent on the proper choice of a curriculum, this
series is designed to differentiate between the various fields of
study at Rose and help the present and prospective student make
his choice. Therefore it would be wise to consider the facts pre-
sented by these authors before making your selection of an un-
dergraduate field of study.
called upon to build highways and
bridges, but also to perform analy-
ses of traffic flow problems whether
they be on land or in the air. It is
therefore quite evident that the civil
engineer is still contributing to the
control of man's environment for
the betterment of man. His primary
responsibility, however, has changed
from that of a builder to that of a
designer. Design here may be de-
fined as the analysis of a project
in relation to its utility, safety and
feasibility. To do this the civil en-
gineer now applies his basis knowl -
edge in engineering science as well
as his artistic intuition to arrive at
a satisfactory solution.
What of the future of civil en-
gineering? It is evident from the
above that the past and present civil
engineers adapted themselves to a
changing environment. It is ex-
pected that the future civil engineer
will also adapt himself to whatever
changes may occur in man's envir-
onment. It is impossible now to pre-
dict what problems will arise which
will require the training of the civil
engineer for their solution. There
is no doubt that the increasing pop-
ulation, or the exploding population
as it is sometimes called, will pre-
sent many new problems in trans-
portation, in the disposal of waste,
in the supply of water and in the
structure of buildings; which will
require new methods and new ideas
for their solution. The manifold
problems attendant with an explod-
ing population can no longer be
solved by specialists in structures,
hydraulics or transportation. An en-
tirely new breed of civil engineer
must be developed to handle prob-
lems of our future environment.
The future civil engineer must be
able to visualize the entire problem
so that the solution can be devel-
oped which will yield optimum ben-
efit in relation to all facets of en-
vironment. He must be able to con-
sider social, economic, political, as
well as engineering factors in the
solution of future problems. In ef-
fect he will not be a builder or a
designer but will be a planner, an
engineer capable of thinking cre-
atively and therefore finding new
solutions to the many new prob-
lems which are sure to arise. ,
The work of the civil engineer has
changed from that of a builder to
that of a designer and possibly in
(Continued on page 28)
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the moral aspects
of the atom bomb
At 8: 15 (Japanese time) , August
6th, 1945, the world was shocked by
the explosion of the first atomic
bomb at Hiroshima, Japan. This
one act opened up a new world—a
world of tremendous power and
fear. Prior to this historical event,
man lived in an age of miracle
drugs, speedy jet aircraft, and me-
chanical gadgets. The above things
have done many great wonders in
the past. They have performed our
simple tasks and cured our illnesses.
But what about atomic energy? Is
it a wonderful invention or just an-
other weapon to help destroy man-
kind? To one who works at an
atomic energy installation it is good
because nuclear energy provides
him with a place to earn a living,
but what about the rest of the
world?
The new force got its start in 1903
when Albert Einstein revealed to
the world his theory of relativity.
From this theory and his equation
E----mc2, which showed that mass
and energy were interchangeable,
Einstein predicted that by splitting
the atom great amounts of energy
could be released. Thirty years
later, Chadwick, an English scien-
tist, discovered in 1932 the building
block of all nature—the neutron. Be-
tween 1934 and 1938, Fermi bom-
barded almost all the elements of




trons. From his experiments he
found that he had made transuran-
ium elements in the laboratory.
Fermi could not find a theory which
explained this phenomenon, and it
was two German scientists, Hahn
and Strassmann, who verified that
Fermi's achievement was fission—
the splitting of an atom by bom-
bardment with neutrons.
Following these momentous events
there were many new elements and
processes developed. It was Frank-
lin D. Roosevelt who finally decided
to group all the resources and sci-
entists in the United States toward
the production of the atomic bomb.
This decision was encouraged by
Albert Einstein who realized in 1939
that Germany was also on the trail
of understanding the atom. The
Atomic Age was finally ushered in
when Fermi and his associates pro-
duced the first nuclear reactor in
late 1942.
Hence, we have seen the birth of
nuclear power and the events lead-
ing to the concept of the atomic
bomb. From here it was only a mat-
ter of a few years until a bomb was
produced, and in July 1945, the first
atomic bomb was detonated at Ala-
mogordo, New Mexico.
There were many things to be
considered behind the decision to
use the atomic bomb in Japan. To
understand these we must analyze
the situation of the United States at
that time. It was early 1945; the
United States was actively engaged
in the war with Japan and Germany.
Although the bomb was being built,
it had not yet been decided to use
it. If it were to be used, it would
be as a psychological factor to force
the Japanese to surrender. In May,
Germany surrendered and the is-
lands near Japan were all in the pos-
session of the United States. The
Japanese Navy had been driven from
the sea and American bombers
bombed the island daily. Japan was
regarded as a defeated nation. It
was at this time that the idea to use
the atomic bomb to shorten the war
appeared.
However, Japan was expected to
put up a strong resistance to inva-
sion of her homeland. Qualified ex-
perts claimed that blockade and
bombing would not bring about an
unconditional surrender before the
date set for the invasion of the is-
land. They also predicted that the
invasion would be costly, and that
it may become quite lengthy. Here
again arose the suggestion to bring
the war to a quicker close by the
use of the atomic bomb.
It was also believed that Russian
participation would bring the end of
the war sooner. But late in the sum-
mer of 1945, the Americans hoped
that Russia would not enter the war
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This month, in the first part of a two
part article, Jack Hobbs tells of the
events and decisions leading to the
bombing of Hiroshima. Next month —
should the bomb be used?
because this would allow Russia to
spread communism into the Far
East. It was suggested that the bomb
be dropped before Russia entered
the war and thus, at the same time,
to serve as a warning to keep com-
munism out of the Far East.
When Truman became President
after Roosevelt's death, he formed
the Interim Committee which played
an important role in the decision to
use the bomb. The committee con-
sisted of Secretary of State Henry
Stimson; James F. Byrnes, Presi-
dent Truman's personal representa-
tive; Ralph A. Bard, Under Secre-
tary of the Navy; William L. Clay-
ton, Assistant Secretary of State;
and Doctors Vannevar Bush, Karl
T. Compton, and James B. Connant.
Generals Marshall and Groves also
attended some of the meetings. The
Interim Committee completed their
work on June 1, 1945. Their work
consisted of the following points:
(1) the bomb should be used against
Japan as soon as possible; (2) the
bomb should be aimed primarily at a
military installation and then at sur-
rounding buildings; and (3) the
Japanese should have no prior warn-
ing that a bomb of this nature would
be used.
The scientists working on the
Manhattan District Project had a
different idea and disagreed with
the Interim Committee's proposals.
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They recommended that the new
weapon be detonated before the eyes
of the policy makers of the world,
and then that an ultimatum be de-
livered to Japan. If Japan refused
the ultimatum, and if the United
Nations gave their approval, then
the bomb should be used.
In reply to the recommendation
of the scientists, Stimson and Barnes
stated that a demonstration followed
by a misfire would be damaging to
the effort, and that if the enemy
were informed that an atomic bomb
would be exploded over a military
target, they might bring American
prisoners of war into the area.
On July 26, 1945, the Japanese
were offered terms resulting from
the Potsdam Conference which made
the final plans for the invasion of
the Japanese mainland. Japan did
not reject the proposal, but delayed
in order to see what Russia was go-
ing to do. This delay was inter-
preted by the United States as a re-
jection of the Potsdam proposal.
This is one factor which aided in the
decision to drop the bomb.
The final decision to use the
atomic bomb on Japan was made by
President Truman. It was not a de-
cision which was hastily made nor
was it a decision not influenced by
others of authority. The President
had the advice of his cabinet and
the advice of the men who developed
the bomb and knew its capabilities.
The final justification for using the
bomb was that it ended the war and
saved many American—and Jap-
anese--lives.
Hiroshima, at the time of the
blast, was a city of 295,000 people.
After the blast there were 80,000
killed and 135,000 injured. Total
damage resulted within a circle with
a radius of one-half mile. The shat-
tering of windows was reported at
eight miles from the center of the
blast. In Nagasaki, a city of 195,000,
45,000 were killed and 60,000 were
injured.
It is hard to describe in common
terms the tremendous forces at work
when at atomic bomb is detonated.
Thomas E. Murray describes an
atom blast in the following man-
ner:
Space is annihilated. Time is
measured in millionths of a sec-
ond. Temperatures approaching
those at the center of the sun
are produced. The sensation and
the emotional reaction that one
feels cannot be translated into
words. There is an empty feel-
ing in the pit of the stomach
when, out of the waiting still-
ness, a great ball of bursting
light fills the scope of a man's
vision.
Thus in this descriptive para-
graph, we see what super and fan-
tastic results would result if the
world were subjected to an all out
atomic war.
There is one result of the bomb
blasts which will not show up until
sometime in the future. This is the
effect of atomic radiation. From ex-
periments it has been shown that
radiation does produce harmful re-
sults in our children. What appears
more shocking is that these effects
may not show up in our children,
but only in theirs. This is a danger
which will lie hidden for years and
which will become more terrifying
since all such radiation effects have
proven harmful.




An automatic computer is a ma-
chine that manipulates symbols in
accordance with given rules in a
pre-determined and self-directed
manner. Or, more technically, an
automatic computer is a high-speed,
automatic, electronic, digital data
processing machine.
The field of automatic translation
of languages, more commonly known
as machine translation, got its first
large boost when the First Confer-
ence on Machine Translation was
held at M. I. T. in June, 1952. At
this time there was only one person
who was spending any appreciable
amount of his time on research in
the field of machine translation. It
was estimated that at that time all
the bits of research being done in
this field amounted to only about
three full-time researchers.
In 1959, an article entitled "The
Present Status of Automatic Trans-
lation of Languages," from which
much of the material for this article
is taken, was written by Yehoshua
Ben-Hillel, who worked for some
time at the Research Laboratory of
Electronics of M. I. T. B'Hillel is
recognized as one of the outstanding
authorities on machine translation in
the world.
In his article, B'Hillel discusses
the advances in machine translation
from the time of the 1952 conference
until early 1959. From the research
on his article, it is B'Hillel's approxi-
mation that as of April 1, 1959, the
United States had an equivalent of
eighty full-time workers in the field
of machine translation at a yearly
budget of $1,500,000. At the same
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time Russia had approximately 120
workers at the same yearly budget
of $1,500,000.
Although the electronic computer
is now being utilized in various
fields and applications, it was once a
very specialized instrument with a
highly technical task. It is important
to remember that the original com-
puters were designed by the scien-
tists and engineers for their specific
uses. These men originally needed
some computational device to evalu-
ate tediously long mathematical ex-
pressions. Therefore, computers were
born with the characteristic of being
highly applicable in sequential oper-
ations.
"Sequential operations" means
that the automatic computer first
computes one step of the problem,
uses this computation to compute
the second step, and then uses the
second result to compute the third
step, etc. This sequential operation
is very important to the scientist
because the scientist is frequently
working with variables and relations
among variables, such that the re-
sults of one computation must be
known before a second computation
can be made. However, the sequen-
tial operation type of design is not
necessary in many of the more re-
cent applications of the electronic
computer. Therefore, the design of
new methods of computer operation
become necessary in the early stages
of computer-translator research.
During the early stages of the re-
search in machine translation,
enough success was attained that
many workers who were once skep-
written by Bob Valle
Sophomore Mechanical
tical of the feasibility of such a ven-
ture, were convinced that very satis-
factory machine translation was
eminent. This illusion, and it is
termed an illusion by B'Hillel, was
created because many of the rather
large number of problems were
readily solved and also that the out-
put of the machine "translations" of
various texts in Russian, German,
and French were often of a form
that could be read by an intelligent
and expert reader. It was not suf-
ficiently realized that there was still
a large gap between such an output,
which could almost not be called a
"translation," and the translation of
the quality produced by an experi-
enced human translator; and that the
many problems so far answered
were, indeed, the simplest ones,
whereas the remaining problems
were much more complicated.
Many groups engaged in machine
translator research still regarded
fully automatic, high quality trans-
lation as a feasible goal. However,
according to B'Hillel, the structure
of any natural language limits, at
least for the near future, the ability
of a machine to make a high quality
translation. For instance, in the
English sentence "The pen was in
the holder," if a machine-translator
were to look at the word "pen,"
there is no way yet devised whereby
the translator could choose the cor-
rect meaning of "pen," either (1) a
writing utensil, or (2) an enclosure
where small children can play.
Until such a time as high quality




Electrical discharge machining, or
EDM, is the process of removing
metal by erosion at the point where
an arc is struck between electrode
and the workpiece. The exact mech-
anics of the process are not known,
but it is certain that the bombarding
action of the electronc in the arc is an
important factor.
A more comprehensive descrip-
tion of the electrical discharge
machining, EDM, will shed con-
siderable light on what is being ac-
complished. The story starts with a
metallic block or machine part which
is to be reshaped. Machining a round
hole in a square block will serve as
a simple example. The block, com-
monly referred to as the workpiece,
is made the positive electrode, and
a cylindrical rod is used as the nega-
tive electrode. They are submerged
in a nonconduction fluid called the
coolant.
Forty volts, in the form of a 20
kcps square wave, is applied across
the gap. The cylindrical electrode
is fed slowly toward the block. When
the gap nears 0.002 inches, an arc
is struck between the closest points
on the block and the rod as the rod
is pulsed negative. The arc erodes
a small particle from the block at
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the point. It is extinguished by the
power supply when the rod returns
to zero voltage. This is absolutely
necessary to prevent the arc from
maintaining itself for many cycles
at the same location instead of mov-
ing to the two points that are now
closest after the erosion during the
first cycle. Thus the arc continuous-
ly wears away the highest point on
the workpiece as the rod progresses
through the block.
It is now evident that EDM takes
place in a microscopic area at any
instant of time, and the process
would appear to be quite slow. How-
ever, at close to 20,000 arcs per sec-
ond and currents from one to three
hundred amperes, metal removal can
take place rapidly enough to be eco-
nomical in suitable applications.
Tests have indicated that twenty
amperes of current will remove
about 1/2 cu. in. of metal per hour,
depending on the metals involved.
Since EDM only takes place at the
point where the gap is least, it is
possible to sink three dimensional
electrodes into a metal block and
accurately reproduce the shape of
the electrode. This is one of the






The TECHNIC art feature for November is Miss Linda Eldred, a senior
majoring in Elementary Education at Indiana State.
Linda, a native of Terre Haute, is a very active coed in State activities.
She is president of the Student Union Board, vice-president of Chi Omega
sorority, and a member of the Student Council. Linda also loves sports,
as a player or a spectator.
Art is Linda's hobby as well as her minor—and she is, of course,
naturally qualified. Along with beautiful dark brown hair, hazel eyes and
a vivacious 2.95x105 carats of well arranged protoplasm, Miss Eltred is
1.7 x 10'3 angstroms tall and has such curvacious proportions as 5.52 x 10-5













EVERY TECHNICAL TALENT AT
PRATT & WHITNEY AIRCRAFT
Almost every scientifically trained man can find stimulating and rewarding career
opportunities within the broad spectrum of Pratt & Whitney Aircraft activities.
From the solid foundation of 36 years as a world leader in flight propulsion
systems, P&WA development activities and research investigations today are far
ranging. In addition to continuing and concentrated development effort on air
breathing and rocket engines, new and exciting avenues are being explored in
every field of advanced aerospace, marine, and industrial power applications.
The reach of the future ahead is indicated by current programs. Presently,
Pratt & Whitney Aircraft is exploring the fringe areas of technical knowledge in
magnetohydrodynamics . . . thertnionics and thertno-electric conversions . . . hyper-
sonic propulsion . . . fuel cells and nuclear power.
To help move tomorrow closer to today, we continually seek ambitious young
engineers and scientists. Your degree? It can be in: MECHANICAL El AERO-
NAUTICAL ELECTRICAL CHEMICAL and NUCLEAR ENGINEERING
a PHYSICS CHEMISTRY METALLURGY CERAMICS a MATHE-
MATICS ENGINEERING SCIENCE or APPLIED MECHANICS.
The field still broadens. The challenge grows greater. And a future of recognition
and advancement may be here for you.
For further information regarding an engineering career at Pratt & Whitne
y
Aircraft, consult your college placement officer or write to Mr. R. P. Azi
nger,
Engineering Department, Pratt & Whitney Aircraft, East Hartford 8, 
Conn.
PRATT & WHITNEY AIRCRAFT
Division of United Aircraft Corporation
CONNECTICUT OPERATIONS East Hartford, Connecticut
FLORIDA RESEARCH AND DEVELOPMENT CENTER Palm Beac
h County, Florida
All qualified applicants will receive consideration for employme
nt without regard to race, creed, color
or national origin.
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library notes
written by Carson Bennett and Winifred Kitaoka
"When others fail him,
the wise man looks
To the sure companionship
of books."
Andrew Lang: Old Friends
Whether you wish to listen to one
of the old standards — or to the un-
usual, we have something for your
listening pleasure. We list some of
our newly acquired records:
The Orchestral Wagner, contain-
ing the "Tannhauser Overture,"
"Die Meistersinger von Nurnberg,"
and "Gotterdamerung."
A record entitled Virtuoso! fea-
tures the Roger Wagner Chorale
presenting Handel's "Hallelujah
Chorus" from the Messiah, "Echo
Song" by Orlando Di Larso, Mo-
zart's "Alleluia," and others includ-
ing "Polly Wolly Doodle."
We have Felix Stalkin conducting
the Light Brigade in a record en-
titled Charge! which "brings to
life a chapter of history that has
long passed into dust," the days
when men marched into battle to the
tune of martial music.
Come Rain or Come Shine, two
organs and rhythm, features Rosa
Rio, the top girl organist in her
field on the East Coast, playing such
favorites as: "Oh What a Beautiful
Morning," "Softly as in a Morning
Sunrise," "Over the Rainbow," and
others.
A collection of the more popular
marches from the works of Berlioz,
Bizet, Mendelssohn, Prokofieff,
Tchaikovsky, and Wagner is pre-
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sented in March Tempo.
Victor Herbert's operettas, The
Red Mill and Naughty Marietta are
both recorded on one album, with
Gordon MacRae, Marguerite Piazza
and Lucille Norman singing the
beautiful melodies.
Square Dance Promenade is re-
corded without calls bringing to-
gether traditional tunes with a
"glorified" country air about them.
Also new to our collection is a
group of records of different na-
tions, in a series called "Internation-
al sounds." They are of Mexico,
Japan and Paris. Along the same
theme, however, not belonging to
the series, we have the record en-
titled The Sounds of Old Mexico.
Matching Songs of the British Isles
and America presents variants of di-
verse folk songs and ballads origin-
ally created and sung in England,
Scotland and Ireland, and later
brought to the United States. Also
new is St. Patrick's Night in Dublin
which records the sounds of a St.
Patrick's Day celebration in Ireland,
from the renowned Irish Club at 41
Parnell Square in Dublin.
If you're stumped for ideas for
party entertainment, here is a new
slant:
Humorous Monologues, by Vernon
Howard presents fifty original
monologue for dramatic presenta-
tion before mixed groups. These
monologues average five minutes in
length. Holiday Monologues is also
a collection by Mr. Howard of more
than fifty monologues that are
specially written for holidays and
other occasions, whenever groups
get together and would like light,
amusing performances by amateurs.
Pantomimes, Charades and Skits,
are explored in this volume by Ver-
non Howard. Acting out, has caught
on as a home and school recreation,
and Mr. Howard gives meticulous
directions for performing, with hints
for beginners and advice for every-
one.
101 Best Party Games, by the
Frankels is a collection of games for
home parties, club and church
gatherings, and picnics. For sure-
fire success at all parties, these
games have been tested by the
authors and found to be successful
in breaking the ice, getting guests
acquainted and keeping them hap-
py.
FROM THE NEW BOOKSHELF
The Winter of Our Discontent,
By John Steinbeck
Steinbeck's versatility should no
longer cause astonishment. Each of
his books is apt to be a new depart-
ure, differing sharply from the one
before. Yet this new novel will prob-
ably surprise even his warmest ad-
mirers. Insttead of being set in the
Far West, the scene of most of his
books, this one takes place on the





• Minuteman was plagued with a chronic "sore throat."
Existing nozzle liner throat materials wouldn't withstand
Minuteman's tremendous solid-fuel rocket blasts
with temperatures exceeding 5400 °F.
Allison metallurgists went to work on the problem.
They tried oxyacetylene spray coating—but maximum
attainable temperature was too low for the coating
materials required.
Next, electroplating was tried—but the coat bond
was poor, the surface rough.
Then, Allison laboratories came through with advance-
ments in the application of plasma-sprayed tungsten.
Here was the solution. The dense, sound "plasma-
tung" coating passed its solid-fuel firing tests with
no erosion, guttering, or nozzle pressure drop!
Metallurgy is but one field in which Allison is scoring
significant advancements. We currently operate
laboratories for virtually any requirement—space
propulsion, physical optics, radio-isotope, infra-red, solid
state physics, physical chemistry, direct conversion,
heat transfer, physics of liquid metals, phase dynamics,
fluid dynamics and rocket propulsion, to name a few.
Our engineers and scientists working in these
basic science and development laboratories solve the
problems associated with our business and . . .
Energy Conversion is Our Business
ALLISON DIVISION GENERAL MOTORS CORPORATION
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educational
co-ordination
"A Survey of the Co-ordination
between High Schools and
Rose Polytechnic Institute"
Education never stops! Whether it
be formal education or practical ex-
perience, education is a constant,
continuous process. Education by
practical experience is often a series
of relatively unrelated events; for-
mal education, however, generally
follows a co-ordinated, sequential
pattern with a few breaks. These
breaks are between grade school
and high school, between high school
and college, minor breaks between
elementary grades, and differences
encountered when moving between
towns. Probably the most significant
break occurs between high school
and college. This change involves
increased study time, concentration,
effort, and in most cases new inde-
pendence for the student.
The students of Rose have come
from high schools throughout the
United States, including Hawaii.
The classes from which they gradu-
ated have ranged in size from less
than ten to over five hundred. A
student must rank academically in
the upper half of his class to be ac-
cepted into Rose: many are in the
upper quarter or even the upper
tenth.
A completely adequate survey of
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written by John Rohr, Sophomore Math.
high school aiA college co-ordina-
tion would require interviews with
large numbers of students. I have
attempted to approach this situa-
tion by talking with a number of
Rose students on various occasions.
These conversations have given me
a better insight into the co-ordina-
tion of individual high schools with
Rose. The general survey seems to
divide the discussion into the study
of small schools and large schools.
In general, those students who
have come from small schools, while
expending as much effort and time
while in high school, have not been
as completely prepared as students
from larger schools. There are a
number of plausible explanations
for this result.
Probably the main reason is lack
of facilities. A large school must, by
its nature, have more teachers than
a small school with a similar faculty-
student ratio. With an increased
number of teachers, there are per-
sons qualified to teach advanced
subjects in a larger school. With a
large student body, there is enough
interest by enough people to have
special advanced courses.
As a particular example, let me
present some statistics from my own
school, Hinsdale Township High
School in Hinsdale, Illinois. When
I graduated in 1960, the total school
enrollment was about 1800. My class
had 458 members. With this many
students in the class, there was
enough interest to set up advanced
courses in math, chemistry, physics,
and English. About thirty students
were chosen from the class at the
end of the freshman year and in-
vited into the advanced math
course. About fifty students were
in advanced chemistry, thirty in
physics, and thirty in English. The
math course included calculus and
analytic geometry in the senior year.
It was a three-year sequence. The
other advanced courses were for
one year each. In advanced chemis-
try the basic theory was stressed and
investigated farther than usual. Ad-
vanced English considered great
works of literature and also involved
rhetoric. The rhetoric course was as
complete as many college courses.
Advanced physics was more con-
cerned with basic theory than "plug
and crank" problem solving.
These advanced courses are be-
coming more and more common in
high schools today. Cities like Chi-
cago, Ill.; Dayton, Ohio; Los Angeles,
Calif.; Evansville and Indianapolis,
Ind., and many others have schools
offering such courses. There is at
present a group called the "Physical





One of the most versatile and
powerful tools invented by man is
revolutionizing modern industrial
techniques. This inexhaustive source
of energy smashes molecules against
one another to boil, break, clean,
cut grind and weld. It can detect
minute flaws even undiscernable by
X-ray inspection and can precisely
measure the thickness of super-thin
sheet metal. While the new marvel
can destroy any known form of bac-
teria, at the same time it is capable
of cutting through delicate brain
tissue in complete safety. Among
this new tool's other achievements
are production of chemical combina-
tions of solids and liquids hitherto
not possible, activation of burglar
alarms and remote control of tele-
vision sets. All this is made, not
just a possibility, but a reality by
the relatively new science wonder,
ultrasonics.
Nevertheless, these are but a few
of the applications of ultrasonics.
Hundreds of ultrasonic amplifica-
tion, detection, and communication
processes have recently been un-
veiled; many others, yet to be dis-
covered, will exceed all expecta-
tions. Before considering its applica-
tions further, let us investigate the
ultrasonic wave: its basic principles,
advantages over ordinary sonic
waves, and methods of generation
and transmission.
Ultrasonic waves might best be de-
scribed as "silent sound," that is,
sound above the extent of human
hearing (20,000 cycles) . Hence, it
should no longer be termed "sound"
according to our conception of
"sound" as something which stimu-
lates the auditory system. Perhaps
this definition is a bit confusing and
scientifically incompatibie. To illus-
written by Ken Miller
Junior Math.
trate by example, certainly every-
one has heard, or rather heard of,
dog whistles that can be detected
by canines but are imperceptible to
human ears. Invented by Sir Fran-
cis Galton over one-hundred years
ago, the canine whistle, often called
the Galton whistle, is the earliest
known man-made utilization of the
principles of ultrasonics.
Even before that, however, ultra-
sonic radar systems enabled bats
to avoid hitting obstacles even
in absolute darkness. So dependable
are their guidance systems that bats
can fly between two adjacent paral-
lel wires without ever touching
either of them. Any such "sound-
like" waves, whether natural or
man-made, from 20,000 cycles per
second to beyond 25,000,000,000
cycles per second constitute the re-
gion of ultrasonics.
Why should we concern ourselves
with ultrasonics rather than ordi-
nary sonics in the range of human
hearing? The reasons for this are
two-fold. First, in order that sound
waves be effective in boiling, clean-
ing, welding, drilling and other
operations, they must be very high
energy waves of great amplitude.
Within the scope of human hear-
ing, such great energy would shat-
ter our eardrums. It is, therefore,
imperative to increase the fre-
quency of vibration beyond 20,000
cycles, where it is safe to operate
at any desirable power level.
Secondly, the frequency of a sound
wave is directly proportional to the
inverse of the wave length, and the
constant of proportionality is the
velocity of the wave, as shown:
f = (v) 1/7 .
For non-destructive testing (NDT)
(Turn the page)
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with ultrasonic waves it is advan-
tageous to use the smallest wave
length possible. If, for example, one
is testing a metallic specimen for
internal defects by bombarding it
with both high and low wave length
sound waves, the low wave length
wave will bounce back and be re-
corded upon striking a tiny depres-
sion. On the other hand, the large
wavelength wave will merely "step
over" the flaw as if there is nothing
there. Noting that the velocity of
sound is constant in any given
medium at any given temperature
and pressure, one can conclude that
extremely small wave lengths and
correspondingly high frequencies
(20,000,000 cycles) are required for
ultrasonics NDT.
Now that the existence and need
of ultrasonic waves are established,
from where do they come? Ultra-
sonic waves can be generated in any
number of ways, the particular
method selected being dependent
upon the power output and fre-
quency range desired. Mechanical
generators, such as gas current
generators, tuning forks, vibrating
glass or metal rods and Galion
whistles can produce sonic waves
around 20,000 cycles. Few of these
mechanical methods are practical
because the frequency range attain-
able is limited.
A second type of ultrasonic gener-
ator, based upon thermal concepts,
employs a spark gap to produce vi-
brations. Such devices are not com-
mon at present, however.
By far the most frequent method
of ultrasonic generation is the use
of electronic oscillators to produce
a very high frequency alternating
current signal. The problem then
arises of how to transmit the energy
from the oscillator into the material.
This is the function of the trans-
ducer, which converts an alternating
current electrical energy input into
a mechanical energy output in the
form of high-frequency vibrations.
The heart of any ultrasonic system,
the transducers, can be separated
into the following three general
categories, the first two of which








oldest of the types considered, are
desirable because they can operate
at full power for extended periods.
They work on the principle of ex-
pansion and contraction of nickel or
nickel alloys in an alternating mag-
netic field, called the magnetostrict-
ive effect. Nickel is particularly
suited to the task because it can
endure great internal forces present
in ultrasonic applications.
A typical magnetostrictive trans-
ducer has three major components:
the stack, connecting body, and tool-
holder. A coil of insulated wire sur-
rounds the laminated nickel stack.
When subjected to an alternating
magnetic field at the natural fre-
quency of the stack, the stack ex-
pands and contracts minutely. Sup-
porting the entire system and at-
tached to the stack, the connecting
body detects, transmits and amplifies
these very small changes in length.
The third and final element, the tool-
holder, transmits and again amplifies
the vibrations at the tip of the cut-
ting tool. However, magnetostrictive
transducers are limited almost ex-
clusively to machining operations,
because their frequency response
does not extend beyond 60,000
cycles.
Piezoelectric crystal transducers,
generally made of quartz or Rochelle
salt, are capable of transmitting at
frequencies from just a few kilo-
cycles to beyond twenty -five mega-
cycles. If the crystal is vibrating in
a fundamental frequency, harmonics
tends to push this figure higher,
even to an unbelievable 25,000 mega-
cycles.
Around 1880, the Curie brothers
discovered that certain crystals will
develop an electric charge when
mechanical pressure is applied to
their opposite surfaces; the principle
has since been termed the piezoelec-
tric effect. So as to achieve the
greatest piezoelectric effect, the
crystal slabs used have been cut
from the original, rough crystal at
right angles to the polar or piezo
axis, which is in the direction that
maximum charge will appear. When
tension and pressure are alternated,
the sign of the induced charge like-
wise alternates. Also, the resultant
charge is directly proportional to
the mechanical forces and is depend-
ent upon the piezoelectric modulus,
characteristic of the type of crystal.
However, the charge accumulated is
independent of crystal thickness,
temperature, and cross-sectional
area. In so many words, the electric
field intensity is directly related
only to strain, and the variations
in ultrasonic energy due to other
factors are a minimum.
Conversely, if a high frequency
oscillator output is applied to oppo-
site faces of a piezoelectric crystal,
designed to resonate at that particu-
lar frequency, the crystal faces will
move with respect to one another.
By now holding the vibrating crys-
tal against a suitable medium, ultra-
sonic waves will be produced and
and transmitted through the medi-
um. Limited to sending and receiv-
ing at low power levels, piezoelectric
quartz crystals are still widely used
to produce ultrasonic waves for
cleaning and non-destructive test-
ing.
Among the less common trans-
ducers are ceramic transducers,
more recent than the preceding two
types. Coming in all assorted sizes,
they yield greater power outputs at
higher frequencies. This is advan-
tageous in that ultrasonic energy
can be more easily focused by using
parabolic-shaped transducers. Bari-
um titanate and lithium sulfate are
just two examples of ceramics util-
ized in making transducers.
Another infrequently used trans-
ducer is the electromagnetic trans-
ducer, which utilizes the motion of
a current-carrying coil in a mag-
netic field. Such a device is just a
modified loudspeaker using a reson-
ant bar in place of the paper cone.
In conclusion, the two actions of
a transducer, producing mechanical
vibrations from electric impulses,
and vice versa, form the basis of
most ultrasonic processes.
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EDUCATION AND INDUSTRY
working together for the future
Put an engineer in an environment compatible
with his scientific interests and he is quite likely
to do great things and be happy about doing
them. That's the way it is at Detroit Edison,
whether it's on one of our long range develop-
ment programs, our day-to-day studies for
system improvements, or on our summer pro-
gram for engineering professors and students as
shown above.
Here Assistant Professor Aziz Fouad of Iowa
State University's Electrical Engineering
Department, University of Michigan student
Nicolas Spewock and Detroit Edison Senior
Engineer Ray Pillote examine a problem of
extra high voltage transmission, using the
System Analogue and Network Computer.
There's very little precedent to draw on in the
area of 400 to 500 KV transmission voltage and
much remains to be clarified about system
design and integration, radio interference, line
losses, relays, operation and performance.
If you want to find out more about career
opportunities or our summer program, drop us
a note and we will send you a copy of our
booklet which will describe the challenges and
opportunities you can expect. Write to Detroit
Edison Employment and Personnel Research
Department, 2000 Second Ave., Detroit 26,
Michigan—or see our representative when he
visits your campus.
THE DETROIT EDISON COMPANY An Investor-Owned Electric Light and Power Company
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greek briefs
LAMBDA CHI ALPHA
Homecoming afforded the brothers
a great opportunity to strengthen
the brotherhood and to share the
traditional spirit. On Wednesday,
Novefber 17, the chapter hosted
the nurses of St. Anthony's for a
buffet dinner and paper-stuffing
party. After the elements of the
Homecoming display had been shel-
tered from Thursday's drizzling rain,
Lambda Chi assembled its 1961 dis-
play Thursday night and Friday
afternoon. A buffet supper for mem-
bers and guests was held preceding
the bonfire and talent show, and
afterward the house was opened for
a gathering of undergraduates and
alumni. Preceding the Homecoming
dance Saturday night a buffet sup-
per and punch party were held. The
brothers would like to congratulate
Brother Dumford, who was chairman
of the Homecoming display commit-
tee, for an exceptionally fine job.
On October 8, 1961, the chapter
initiated two new brothers, Larry
MacDonald and Bob Gordon, to
bring the chapter active strength to
fifty.
The brothers congratulate Jim
Watkins, who pledged Lambda Chi
Alpha on October 23.
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Homecoming was a time of merri-
ment, and two of the brothers felt
that life was treating them so well
that they shared their good feeling
with others. Brother Curt Jones
pinned Miss Jan Perry, a Ball State
coed. Miss Sarah Meyers, a student
at ISC, received the pin of Brother
Bill Templin. Congratulations to
both brothers and their pin-mates.
Interfraternity football is about to
end for this season. Hard and spirited
play prevailed as the brothers par-
ticipated in this endeavor. Lambda
Chi Alpha now rests in second place




Along with fall comes the election
of a brand new house manager and
assistant for the old homestead at
831 South Center. This year we
have chosen Brother Bob Lovell
for a re-run. Bob was our house
manager last year too, and we
couldn't bear the thought of giving
him up. His new assistant is Brother
Joe Griffin.
Recently pledged is Joe Wise, to
join Dave Larue as our two man fall
pledge class. Congratulations Joe.
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Our social season has been under
full swing since the new semester
began. A house party with girls
from St. Mary's of the Woods on
October 6 was first on the agenda.
I trust the alumni have recovered
from the shock of no beer at home-
coming for the second straight year.
The new policys of entertainment at
the bonfire and more dancing room
on Saturday night were tremendous
improvements. Maybe homecomings
will turn out better without the
golden liquid. But if nothing else,
everyone will forget how they used
to be. Cheer up alumni, next year
will be your year to find the right
party.
At the recent fall honors convo
pledge Dave Larue received an
award for raising his grades more
than any other student in last year's
freshman class. Brother Al Ratz
received a check for having the
highest grades in his chemistry sec-
tion, and Brothers Brda and
Grumme were tapped for Blue Key
Fraternity. Congratulations and
keep up the good work go for you
from us, guys.
Athletically speaking, Sigma Nu
has roared into the lead in competi-
tion for the all-sports trophy by a
blazing unbeaten-untied-un-scored-
upon football team. This is our third
consecutive year in possession of the
football trophy, thus retiring it. We
are all especially proud of Brother
Dick Landenberger who has been
coach all three years. Our five for
the hardwood this year look so good
that they scare me (and I'm fear-
less) , but you can never tell.
Brother Gary Reynolds has re-
cently bestowed his pin upon Miss
Sandy Higgins. Exchanging High
School rings are Brother Larry B.
Hall and Miss Sue Hawley, also Tom
Davidson and Miss Sandy Manthy.
Brother Tom Fite, our new schol-
arship chairman, reports that ac-
cording to the results of a gallop
pole, our grades will reach an all





Would anyone like to buy a quan-
tity (in number, pound, kip, or ton)
of second hand firebricks? Right
now, the TX Television Club is try-
ing to raise funds for a new 36 inch
color television set so we can watch
the "Shirley Temple Storybook
Time" in living color. In trade for
the bricks, we the members will take
old black and white TV sets, 1921
Stutz firetrucks, olive oil, or verti-
cal control tubes to put the top of
the lighthouse back in the picture
so we can receive "The Guiding
Light." By the way, we are also
trying to raise funds to purchase
the old seats from the Swan the-
atre, along with their automatic
corn popper and box office. We are
also considering the marquee.
You may or may not know that
the excess funds from our brilliant
homecoming display went down the.
esophagal of all actives and alumni
present at our revolutionary home-
coming banquet. Everyone seemed
so very joyful, and seemed to really
enjoy themselves. From this, one
may conclude that the banquet was
a success. Although the attendance
did not fill up the whole of Louise's
as we originally and optimistically
anticipated, the area we occupied
was well utilized. Very well utilized.
After the banquet, all the alumni
returned to the house and really had
a blast with the aid of Ray Gomph
from Cape Canaveral.
Say, does anyone have a second-
hand Kamikaze plane from the sec-
ond World War? We are training our
champion with the traditional
broomstick. We are preparing for




For those of you who have sur-
vived the ordeal don't give up yet,
this is only one six weeks session.
Remember, sleep well tonight, your
teachers are busily engaged in find-
ing more fiendish and ingenious
ways of tripping you up with the
next six weeks set of exams.
However, teachers aren't the only
tricky ones at Rose. We just learned
that Brent Robertson lost his pin
last spring to the wiles of Diane
Bandy and then forgot to tell us.
After a noisy and wet congratulation
though, all was forgiven. Then we
found that one of Rose's football
players, Don McNally, had been
thrown for a loss by Betty Warner.
He is still feeling the effects of this
and is walking around in a daze—
minus pin, of course. Also Dave
Starnes was stung by Bee Rupple
for his pin.
These fellows will probably be the
last to be showered at ATO. We de-
cided that we were tearing up the
showers too much and have de-
cided on a stouter replacement. Does
anyone know where we can get an
old bathtub cheap?
For those who can remember,
Homecoming was a weekend long
blast. The Seniors had the best time
while it lasted, but Monday saw a
bunch of tired bleary-eyed engi-
neers. Really, we saw a lot of our
old friends and made some new ones
among the alumni.
Our one and only pledge won't
be lonely any more. He now has
Charles Yager, a Sophomore, and
John Reed, a Senior, to keep him
company. Charles Yager, along with
Don McNally, are both fighting
away for Rose on the Varsity foot-
ball team.
The Chapter as usual is a pro-
gressive one and we led the way
again in the form of a Homecoming
display. Even some of the most beat
artists will probably still be asking
us what it was. The display was a
fifty by twenty-five foot white plas-
tic sheet on which the members of
the chapter were allowed to express
their Homecoming best wishes. The
result was the wildest abstract paint-
ing anywhere. The icing on the cake
which summed up the spirit were
the words "Go Rose" in fluorescent
paint which glowed under black
light.
As always the comaraderie at the
house is an important part in the






(Continued from page 11)
the future to that of a planner, and
it is evident that the training of the
civil engineer must also be changed
accordingly. In the past many civil
engineers received their training in
the "field" with little formal educa-
tion and even the formal education
which was available was more art
than science. Today, the civil en-
gineer is basically trained in the
physical sciences and then receives
additional training in the so-called
engineering sciences, such as
strength of materials, fluid me-
chanics and thermodynamics. In ad-
dition, he receives training in the
actual design of engineering pro-
jects. He receives training in hy-
draulics, sanitary engineering, struc-
tures and soil mechanics, all of these
being based on the knowledge gained
in the engineering sciences courses.
Since the civil engineer's responsi-
bilities are continuously changing,
it is evident that his formal train-
ing must also change. In fact, the
LAST
civil engineer should not be trained
for what the civil engineer is do-
ing today, but rather should be
trained for what the civil engineer
may be doing in the future. If this
is not done the training of the grad-
uate civil engineer would be out-
moded in less than five years after
graduation. Since it is anticipated
that the responsibilities of the civil
engineer will continue to broaden,
it is evident that the training of the
civil engineer must also broaden.
However, it is not possible to in-
clude sufficient training in the vari-
ous specialties of civil engineering at
the undergraduate level. It is pos-
sible, however, to include more basic
science and engineering science to
provide a foundation for the creation
of new ideas to solve new problems.
In addition, it is not what is learned
that is important, but learning how
to think creatively is important.
The Civil Engineering curriculum
at Rose has been revised many times
in the past and is due for another
revision this year. The revised cur-
riculum will utilize the engineering
science approach and will incorpo-
rate a much greater selection of
electives in the final semester of the
senior year. It is believed that this
curriculum will provide more flexi-
bility for the student and more op-
portunity for him to select courses
of his choice and develop a personal
engineering philosophy. It is hoped
that the civil engineering project
course in the second semester of the
senior year will help to test the stu-
dent's ability to think creatively in
the development of some project
of his own choice.
Civil engineering has developed
through the stages of builder, de-
signer and possibly in the future,
planner. His training has also
changed from that of an art to that
of an engineering science. Civil en-
gineering was born to help solve
the problems of man's environment,
is still accomplishing this aim, and
will do so in the future. We hope
that the training that a student re-
ceives at Rose will help him to think
creatively to the solution of these
manifold problems.
If you liked it enough to stay. But studies show
us that the average engineer or scientist switches
jobs four times in his carecr. This usually means four
moving vans, four houses, four new schools, four
times your subscriptions get lost and four new
sets of friends to break in. At Jet Propulsion
Laboratory, chances are you'll keep your friends
and subscriptions intact. JPL, you know, is oper-
ated by Cal Tech for the National Aeronautics
and Space Administration. It's kind of a super
graduate school where a lot of talented people are
designing the instrument-packed spacecraft that will explore our
Moon and the planets. 0 It's fascinating work. With, boundaries as
wide as space itself'. And for many of the people that work
here now, it was their first job. And their last. 0 If
you're interested in basic and applied research, send a
resume with full qualifications and experience to JPL,
Pasadena, Calif. "An equal opportunity employer."
JET PROPULSION LABORATORY°
4800 OAK GROVE DRIVE, PASADENA, CALIFORNIA
Operated by California Institute of Technology for the National Aeronautics & Space Administration j
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Educational Coordination
(Continued from page 22)
Science Study Committee" which is
working towards a standard, uni-
form, theoretical course in. high
school physics. Some Rose students
have taken PSSC physics. Some
high schools offer advanced math
courses other than calculus, for ex-
ample, set theory. Besides having
exposed the student to college level
material, these courses are helpful
in other ways. For one thing, they
require the student to do college
level thinking. Also, a great deal of
self-discipline is required for most
of these courses.
A smaller high school is more
limited in the courses it can offer.
Even with the best teachers, there is
not too much opportunity for ad-
vanced classes because there is not
enough student interest. Also, many
schools have a limited budget and
cannot afford to have small classes.
A small school does have the ad-
vantage in that the individual stu-
dent can get help from a teacher
with no trouble, while at a larger
school the teacher is not always
available. In order to be truly effect-
ive, a large school must keep its
student-faculty ratio low. The per-
son who comes from a small school
can be well-educated in the courses
offered to him, but he usually has
not been offered many advanced
courses.
Another point of view in consider-
ing high school preparation for Rose
is consideration of a few particular
subject areas, particularly freshmen
courses which are the basis for fu-
ture studies at Rose. Math, English,
chemistry and physics are such
courses.
The entrance requirement for
mathematics includes algebra, geom-
etry, and trigonometry. All these are
important in Math I and II. Students
who have had some calculus in high
school have already been exposed to
some of the fundamental concepts
and when they study the course for
a second time they will probably get
a different approach than the first
time. They should be able to under-
stand the theory better than before.
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Working problems should be con-
siderably easier if the material is
not completely new.
Students who have had good
courses in high school math can be-
gin where they stopped. Many fail-
ures in college math are due to lack
of effort rather than lack of ability
or preparation. Most people to whom
I have talked have said that their
math background was adequate.
Both literature and rhetoric are
studied in freshman English at Rose.
The aesthetic value of literature
makes it a good medium for relaxa-
tion while the practical value of
rhetoric makes it a requirement for
engineers. Most high schools have
English courses which include
American and English literature,
rhetoric, and possibly speech. The
English courses at Rose are both
a review and a continuation of these
courses.
High school chemistry involves a
study of elements and compounds
and usually includes problem solv-
ing. Some courses also include an
intensive study of the theory of
atoms and molecules. Some of these
courses also include some organic
chemistry. The Rose chemistry
course begins again the study of
chemistry with a systematic ap-
proach to the investigation of theo-
retical and practical aspects of
chemistry. The knowledge gained in
chemistry can later be applied by the
student in his engineering studies
and practice.
Physics is another entrance re-
quirement. Physics is a very basic
course in the science or engineering
curriculum. Basic concepts for many
other courses are first taught in
physics. High school physics courses
often give principles and formulae
based on an intuitive approach. In
the Rose physics course, these
formulae are developed theoreti-
cally.
These four examples have shown
how college subjects begin where
high school courses have ended. In
some instances, individuals have al-
ready studied part of what is covered
in the college courses, but in any
case, almost everyone has had a
good background for the courses
here.
The general opinion of most Rose
students is that they have, individu-
ally, each put forth a concentrated
effort to profit from high school
courses. Whether they were taught
only enough to bring them up to the
point where Rose subjects begin, or
whether they begin with a review of
the last part of high school, the
background is generally diversified
and sufficient.
Because Rose is a small school, it
can be selective in its enrollment.
Therefore, most Rose students
should be well-prepared for college.
This is actually the case with most
students here. Their preparation en-
ables them to fit into the college
program as described in the earlier
examples. The students back-
grounds, though diversified, include
basic concepts needed here. Large
high schools are able to offer more
advanced courses and teachers of
small schools are able to give the
student more individual time so that
in either case, there is excellent co-
ordination between high schools















(Continued from page 15)
major uses of EDM, as complicated
parts of steel dies for die casting
can be made this way. The electrode
can be made of a fairly inexpensive,
easily workable material plated with
zinc or copper. Since the electrode
wears some, especially at sharp
corners, several electrodes may be
required to achieve the desired ac-
curacy. Tolerances of 0.001 in. can
be obtained if enough electrodes are
used. Wear ratios or the volume
ratios of workpiece removal vary
from 2: 1 to 15: 1, depending upon
the metals involved. Theoretically
cutting action should be independ-
ent of the metals involved, but it is
a fact that some metal combinations
cut very poorly. In these cases only
small currents can be obtained, and
the servo feed mechanism, which
maintains a constant gap as the
workpiece wears away, become un-
stable.
Fortunately, EDM works well on
several hard metals, tungsten car-
bide being outstanding among them.
This leads to the use of EDM in
many simple operations to avoid
wear on conventional steel tools. It
should be pointed out that the elec-
trode and the workpiece never come
in contact in EDM.
The EDM process is new only in
its present advanced state. The U.S.
Patent Office has records of the same
phenomenun back to 1920. In its
first form the electrical discharge
milling machine was a rod attached
to a vibrator and a block connected
across an A. C. coil.
EDM was born in industry when
someone used this gadget to remove
broken taps from valve bodies as a
salvage operation. The sharpened
electrode and vibrator unit were
held in the hand. Soon the com-
pany involved had several people
doing this, as the salvaged parts
were worth $200 a piece. Later two
diodes were added to the circuit,
signifying the realization that the
process was essentially pulsing D. C.
The first major advancement can
be credited to the Russians. They
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developed what is known as the
Russian circuit, or the relaxation
oscillator. This circuit allowed the
full charge of a capacitor to pass
across the gap after building up to a
firing voltage. Once the capacitor
was discharged, the arc was ex-
tinguished by a resistor. Note that
no vibrator was used.
Present day circuits are similar to
the Russian circuit, but with an im-
portant difference. Realizing that the
amount of metal removal is pro-
portional to the charge transferred
across the gap, modern power sup-
plies for the EDM machines are de-
signed to pulse a square wave form
across the gap. Comparing the two
current versus time graphs, the
area under the square wave is con-
siderably greater than the area un-
der the other. Since charge is equal
to the product of current and time, it
is proportional to the area under the
curves. This illustrates clearly the
advantage of the present day cir-
cuit.
This covers the power circuit fair-
ly well, but there is another circuit
which is equally important to good
cutting action. It is the servo circuit.
In order to get good detail for steel
casting dies, EDM machines are run
at a gap of one or two thousandths.
This requires very accurate control
of the servo mechanism and the gap
spacing. There are several ways to
measure gap spacing. The firing fre-
quency at the tap varies from zero
at large distances to the multi-
vibrator frequency at short dis-
tances. Gap voltage drops as the dis-
tance decreases. Current will in-
crease as the gap becomes smaller.
All of these take place with the com-
ponents of the power circuit held
constant. The simplest way to con-
trol a servo is to measure the gap
voltage and compare it to a fixed
voltage, using the difference to oper-
ate a solenoid valve or an electric
motor. One circuit in use measures
frequency by placing a toroidal
winding around the wire leading to
the electrode and amplifying the
voltage output. The servo must feed
in as the workpiece is eaten away,
and maintain this small gap without
oscillating much, which would de-
stroy cutting action.
A brief survey of the factors which
affect the quality of the work done
by EDM machines will shed some
light on the direction of present
design. Speed of machining is, of
course, an important consideration.
Machines up to 300 amperes have
been designed and are being sold.
Any increase in current will require
more tubes, or higher voltage tubes,
or both. Controlling a 300 ampere
current at 20 kcps to 130 kcps poses
difficult problems. Large circulation
currents must be prevented and the
arc must be shut off at each pulse.
High frequencies are used because
they give a better finish. The indi-
vidual arcs deliver less charge and
make a smaller divot in the work-
piece. It follows that smaller amper-
ages yield a better finish. When
close work is required, the bulk of
the metal is removed at high cur-
rents after which another electrode
is used at lower amperes. Low volt-
age operation is also desirable, since
the arc strikes neither as hard nor
as far. This is somewhat limited by
the quality of the servo. High fre-
quencies, permitting good finishes at
greater currents, is the goal, but
there is a conflict in design require-
ments here.
While the EDM industry is oper-
ating quite successfully and profit-
able now. it is new and several prob-
lems are very much in existence
and demand attention. At present
frequencies, currents of 20 amperes
cannot produce a finish better than
204 micro-inches. The dollars per
ampere cost of the power supply is
high. The power supply is complex
and employs several fragile elements.
Electrode materials seem to have
individual maximum current limita-
tions covering a wide range on a
particular machine. Machining takes
place at one minute area at any in-
stant of time. Finally, the electrode
wears during the operation, requir-
ing its replacement several times for
sharp detail on each workpiece.
Each of these problems will be
undergoing careful scrutiny during
the coming years toward the
achievement of a mature, stable in-
dustry.
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Morals of Atomic Bomb
(Continued from page 21)
Radiation directly affects the
genes; the one-celled, microscopic
bodies which contain our personal
characteristics and traits. That is,
the genes are the basis of heredity.
Through the genes our children will
inherit a color of hair and eyes, sex,
and general overall physical appear-
ance. A gene is an extremely finely
constituted object. It is very orderly
in its life processes, and a mutation
will spoil this order, and in a great
majority of cases the mutation will
prove to be detrimental. Many are
lethal.
All that can be said about radia-
tion is that there is a limit to the
tolerable amount of radioactive ma-
terial which can be safely deposited
in the soil; and therefore there is a
limit to the number of nuclear ex-
plosions that the human race can
tolerate and survive. Hence, it is
the duty of every policy maker the
world over to see that such a limit
is not exceeded.
LIBRARY NOTES
(Continued from page 18)
northeastern seaboard; instead of
depicting simple uneducated people,
this deals with a well-born, well-to-
do society with long traditions be-
hind it. But it deals with it in a
way that reveals the continuity
within diversity: through the lives
of one family and their friends, he
has taken that society apart, shown
its frightening shams and short-
comings, and measured it against
true human decency. The result is a
novel in its very different way as
powerful as anything he has done,
and certain to stand as a major work
in the Steinbeck canon.
Lewis Gannett says of this book,
"The finest thing Steinbeck has writ-
ten since "The Grapes of Wrath."
The Will Rogers Book, compiled
by Paul M. Love
This book assembles, for the first
time, 531 of Will's deathless remarks
— many from personal letters, some
from speeches and radio broadcasts,
a few from his books, the majority
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translation can be attained, B'Hillel
proposes an equally accurate, yet
less-automatic method. He calls it
"Commercial Partly Mechanized,
High Quality Translation." In this
method the output of the machine
would be reviewed by a human
"post-editor" who would be an ex-
perienced translator and thereby
could recognize descrepancies in the
machine translation.
Since June, 1957, the United
States Air Force has had an experi-
mental model of a machine trans-
lator developed by the International
Business Machines Corporation in
use translating the daily edition of
Pravda, a publication of the Russian
national news service. This model
was translating Russian to English
at the rate of thirty words per min-
ute and seemed to be limited by the
electric typewriter output.
The heart of this system is a
rotating glass disc, the "photoscopic
disc memory." A Russian dictionary
of some 55,000 word stems, plus
•
word endings, is arranged on about
700 almost miscroscopic concentric
tracks in a band toward the edge of
the disc. As the disc rotates at about
1400 r. p. m., a beam of light matches
the Russian text to the Russian
dictionary. The corresponding Eng-
lish words are then printed out
automatically on the electric type-
writer. If the translator finds a word
in the text that is not in the diction-
ary, it prints this word in red for
later addition to the disc memory.
With this unit any word in the
dictionary disc can be located by the
machine in less than 1/300 of a sec-
ond.
Sometime in November it is be-
lieved the Air Force will put into
operation the most advanced unit
yet devised for machine translation.
It will consist of a print-reader which
will scan and input the text at up
to 100 words per minute, a translator,
and a lexical-graphical output print-
er.
In this newest system, the Russian
text is first photographed on 70 mm.





What have they got in common—the pop gun, thegrease gun, the astronaut, the pilot in the stricken
fighter plane, the highway builder, the baker, the surgeon,
the locomotive engineer, the bus driver, the sand blaster,
the painter? They re all using air . . . in direct, vital ways
. . . for everyday tasks. Long ago, industry harnessed this
genie . . . trained it for a thousand jobs as your invisible
servant !
You see it building automobiles, ships, airplanes, highways,
bridges, skyscrapers. You see it processing metals, plastics,
foods, textiles—producing chemical and rocket fuels.
For total career preparation you need a thorough knowledge
of compressed air and gas. Read the whole story in the
new, enlarged 3rd Edition of the Compressed Air and Gas
Handbook. $8.00 per copy at your local bookstore or from
Handbook Editing and Publishing Board, Compressed
Air and Gas Institute, 12th Floor, 55 Public Square,
Cleveland 13, Ohio.
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what the original size, can be re-
duced to uniform dimensions. This
film is then read on a matrix disc.
Simultaneous imaging — comparing
the film image being read with all
the letters and numbers on the mat-
rix disc—makes possible the rapid
100 words per minute reading rate.
Merzenthaler Linotype Co. in co-
operation with I. B. M. has designed
a machine which arranges layout of
the translated text as well as illus-
trations. The operations in this pro-
cess include justifying lines so that
all columns have uniform margins,
specifying type from 108 different
sizes and styles, and juggling pic-
tures so they do not overlap with
type.
Consistent with its philosophy of
simultaneously developing equip-
ment and linguistics, the Air Force
is already contracting for equipment
to crack the next language barrier—
Chinese. Mergenthaler Linotype is
now working on a transcription ma-
chine for converting Chinese ideo-
graphs into electrical signals-9,000
characters have been mechanized.
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Gyro n— dream car that drives itself.
This two-wheeled vehicle of the future
envisions automatic speed and steering
control for relaxed "hands-off" driving.
Designed by the advanced stylists of
one of America's leading automotive
companies, the delta-shaped Gyron
would feature a computer that permits
motorists to "program" their journey —
distance, speed, arrival time— on a non-
stop expressway. A gyroscope would
stabilize the car in motion. Setting off
the Gyron's sleek lines are parts coated
with bright, corrosion-resistant nickel
plating. The front bumper, exhaust
ports, taillight bezel, control console, all
get solid beauty-protection with this
durable nickel coating system.
How Inc° Nickel helps engineers make new designs possible and practical
The engineer is vitally concerned
with design—inside and outside—
whether it's an advanced new car or
a nuclear-powered ship. With Nickel,
or one of the many metals containing
Nickel, he has a material that can
meet the demands of a wide range of
service conditions—providing an ex-
cellent choice for the equipment of
today and the designs of the future.
Inco's List "A" contains descrip-
tions of 200 Inco publications which
are available to you, covering appli-
cations and properties of Nickel and
its alloys. For List "A", write Educa-
tional Services.
The International Nickel Company, Inc.
67 Wall Street, New York, N. Y
The Nuclear Ship Savannah is capable
of sailing 350,000 nautical miles with-
out refueling. Her uranium oxide fuel
is packaged in tubes of Nickel Stainless
Steel, more than 5,000 of them. Engi-
neers specified 200,000 pounds of Nickel
Stainless Steel for use in the ship's
reactor to meet critical service demands.
. im—
am arrissa
Monorail "Airtrain"—a compact, high-
speed transportation system that will
be automatic, almost noiseless. Develop-
ment is being explored by leading U.S.
cities. Lightweight Monorail design
demands strong weight-saving metals.
Logical choice : Nickel alloys to take ad-
vantage of newest engineering concepts.
INTERNATIONAL NICKEL
The International Nickel Company, Inc., is the U.S. affiliate of The International Nickel Company of Canada, Limited (Inco-Canada)
—producer of Inco Nickel, Copper, Cobalt, Iron Ore, Tellurium, Selenium, Sulfur and Platinum, Palladium and Other Precious Metals.
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Larry: "Do you know what good
clean fun is?"
Lou : "No, what good is it?"
She: "What's the matter? Don't
you love me anymore?"
He: "Sure I do. I was just rest-
ing."
Second: "Well old man, I'm
afraid you're licked now."
Boxer : (Gazing dizzily across to
opposite corner) "Yeah, I shoulda
got him in the first round when
he was alone."
Two characters had been drink-
Stolen by Rick Rapson, Junior Electrical
"Funny," said the other, "I had
a much lower opinion of him."
Thermometers: Something else
graduated with degrees without
having brains.
Scene: A lonely corner on a dark
night.
A voice: Would the gentleman
be so kind as to assist a poor
hungry fellow who is out of work?
I haven't a thing in the world be-
sides this revolver.
A divinity student named Tweedle
Once wouldn't accept a degree.
ing merrily for sometime when one It's tough enough being Tweedle,
lost his grip on the floor. Without being Tweedle, D.D.
"That's what I like about Slim,"
his companion remarked, "He's de-
pendable—always knows when to
stop."
* *
A C.E. the other day was seen
trying to calculate the fiber stress
in the cross member of a Wheat- M.E.: "Is my face dirty, or is
stone Bridge.
As he felt his way around the
lamp post, the overloaded chemical
engineer muttered, "S'no use, I'm
walled in."
Senior engineer: "We're coming
to a tunnel. Are you afraid?"
Co-ed: "Not if you take that
cigar out of your mouth."
The Salesman whose pants wear
out before his shoes is making too
many contacts in the same place.
Two men were knocking an-
other: "To me," said one, "he's a
pain in the neck."
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Coed: "I'll stand on my head or
bust."
P.E. Instructor: "Just stand on
your head, we don't ask too much.
it my imagination?"
E.E.: "Your face is clean. I
don't know about your imagina-
tion."
She was only an oculist's daugh-
ter . . . Two glasses and she made
a spectacle of herself.
Fellow to blind date:
"I never believe in reincarnation
—but what were you before you
died."
* * *
"I'd like to buy a corset."
"What bust ?"
"Nothing busted. It just wore
out."
The waitress was wondering why
the elder man was eating while his
wife was staring out the window.
"Aren't you hungry?" asked the
waitress.
"Sure am," was the reply, "I'm
just waiting till Paw gets through
with the teeth."
Blonde: "I'd like to see the cap-
tain of the ship."
Steward: "He's forward, Miss."
Blonde: "That's O.K., this is a
pleasure trip."
I serve one purpose in this school
On which no man can frown.
I quietly sit in every class,
And keep the average down.
C.E.: "I'm glad I have a sense
of humor. Every time I see some-
thing funny, I laugh and laugh."
E.E.: "I'll bet you have a hell of
a time shaving."
Tourist: "Our waiter is eit her a
fool or a comic."
Wife: "Be specific."
Tourist: "I ordered extract of
beef and he brought me a glass of
milk."
Mapy fond parents believe that
22 is a good age for a girl to get
married, especially if she is 30.
He: "I had to come clear across
the room to see you, so I want to
kiss you."
She: "Gad, I'm glad you weren't
in the next block."
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Kodak beyond the snapshot ...
(random notes)
A little x-ray news
More precious than rubies is confidence
in the importance of what one does for
a living. One thing we do for a living
is to manufacture x-ray film. Unkind
words are rarely spoken about society's
need for x-ray film. Now we have news
about x-ray film and need to make it
seem important. Easy.
The first piece of news has it that
Kodak x-ray film of high contrast and
fine grain is now obtainable with emul-
sion on one side only. Ties in to the
current push for great structural strength
in small mass. Load-bearing members
are now getting so thin that putative
flaws on their radiographs have to be
checked out with a microscope. Since
a microscope can focus on only one side
of the film at a time, it's better to have
the other side blank. Simple, yes; trivial,
no. Manufacturing and distribution
problems on our scale are rarely trivial.
The second piece of news much
exceeds the first in importance. You
have been given estimates by various
authorities of how much radiation you
and your children can expect to soak
up, barring disaster. You have been
told how much to figure for medical
and dental radiological examination
over a lifetime. Meanwhile we have
been quietly goofing up the statistics !
We have been upping the response of
the films. With the latest step, the same
amount of examination requires half or
a third as much radiation as before.
Just privately rejoice a little at how the
deal has been sweetened a bit for you,
statistically.
X-RAY FILM NEEDS GOOD PEOPLE
From vitamins to Verifax Copiers,
plenty of lively careers to be made
with Kodak in research, engineering,
production, marketing. Address:
To John
We are not alone in polypropylene.
Seven other large and reputable com-
panies are known to be playing in the
game against each other and us. All we
players must be very brave, hide our
nervousness, and raise our glasses high
in a toast to the memory of Senator
John Sherman, who believed in the
great public good that comes of free
and untrammeled competition.
(Other nations have ambitious poly-
propylene plans of their own and are
outproducing the U.S. in polypropylene
right now in the aggregate. The peoples
of the earth had better start making
their artifacts out of polypropylene—
and fast !)
As the game gets under way, we hold
certain strong cards. Our Tenite poly-
propylene
• Can be polymerized from propylene
by two completely different processes of
our own devising, both free and clear of
the U.S. patents of others.
• Comes in many flow rates.
• Comes in the widest variety of repro-
ducible colors.
• Is exceedingly well fortified by our
oWn antioxidants against oxidative dete-
rioration.
• Has "built-in hinge," i.e. tremendous
fatigue resistance under flexure.
• Weathers very well when extruded in
monofilament for webbing and cordage,
because of our own ultraviolet inhibitors.
• Has high-enough softening temperature
so that when it is extruded as sheet you
can cook in it and yet on a yield basis it
costs less than cellophane.
POLYPROPYLENE NEEDS GOOD PEOPLE
A familiar force
Here is a picture of the basic amplifier
used in photography. This
amplifier can provide a gain
of 109. There is a genie in
the bottle. Familiarity with
him breeds not contempt
but admiration.
Once upon a time, it was
customary to summon the genie by
retiring to a little darkroom and pour-
ing him out of his bottle into a white
enameled tray. No longer does he
demand such ceremonious treatment.
Our wet friend now works unseen
inside a box, responding to push but-
tons. His very fluidity has been replaced
by a kind of viscosity which need little
concern the client, who merely inserts
a probe into a disposable cartridge.
When the work is done, the genie uses
his private exit to the sewer.
This newly announced Eastman
Viscomat Processor does 36 feet of
16mm film per minute. Not entirely by
coincidence, this happens to be the rate
at which film runs through a projector.
The film spends about one minute in
the processor. It emerges processed to
standard commercial quality, ready to
project. It can be stopped for seconds
or days and restarted without loss of
quality. Were we not so touchy about
processing quality, the gadget would
have been on the market long before.
Note: Whether you work for us or not,
photography in some form will probably
have a part in your work as years go on.
Now or later, feel free to ask for Kodak
literature or help on anything photographic.
SOPHISTICATED PHOTOGRAPHIC
ENGINEERING NEEDS GOOD PEOPLE
EASTMAN KODAK COMPANY
Business and Technical Personnel Department
Rochester 4, N.Y.
TRADE MARK
One of a ser;os
Interview with General Electric's Dr. J. H. Hollomon
O. Dr. Hollomon, what characterizes
the new needs and wants of society?
A. There are tour significant changes
in recent times that characterize these
needs and wants.
1. The increases in the number of
people who live in cities: the accom-
panying need is for adequate control
of air pollution, elimination of trans-
portation bottlenecks, slum clearance,
and adequate water resources.
2. The shift in our economy from agri-
culture and manufacturing to "serv-
ices": today less than half our working
population produces the food and goods
for the remainder. Education, health,
and recreation are new needs. They
require a new information technology
to eliminate the drudgery of routine
mental tasks as our electrical tech-
nology eliminated routine physical
drudgery.
3. The continued need for national
defense and for arms reduction: the
majority of our technical resources
is concerned with research and devel-
opment for military purposes. But
increasingly, we must look to new tech-
nical means for detection and control.
4. The arising expectations of the peo-
ples of the newly developing nations:
here the "haves" of our society must
provide the industry and the tools for the
"have-nots" of the new countries if they
are to share the advantages of mod-
ern technology. It is now clearly recog-
nized by all that Western technology is
capable of furnishing the material
goods of modern life to the billions
of people of the world rather than
only to the millions in the West.
We see in these new wants, prospects
for General Electric's future growth
and contribution.
Q. Could you give us some examples?
A. We are investigating techniques for
the control and measurement of air and
water pollution which will be appli-
cable not only to cities, but to individual
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example, new methods of purifying
salt water and specific techniques for
determining impurities in polluted air.
General Electric is increasing its inter-
national business by furnishing power
generating and transportation equip-
ment for Africa, South America, and
Southern Asia.
We are looking for other products
that would be helpful to these areas to
develop their economy and to improve
their way of life. We can develop new
information systems, new ways of stor-
ing and retrieving information, or
handling it in computers. We can
design new devices that do some of the
thinking functions of men, that will
make education more effective and per-
haps contribute substantially to reducing
the cost of medical treatment. We can
design new devices for more efficient
"paper handling" in the service
industries.
O. If I want to be a part of this new
activity, how should I plan my career?
A. First of all, recognize that the
meeting of needs and wants of society
with products and services is most
important and satisfying work. Today
this activity requires not only knowl-
edge of science and technology but
also of economics, sociology and the
best of the past as learned from the
liberal arts. To do the engineering
involved requires, at least for young
men, the most varied experience possi-
ble. This means working at a number
of different jobs involving different
science and technology and different
products. This kind of experience for
engineers is one of the best means of
learning how to conceive and design
—how to be able to meet the changing
requirements of the times.
GENERAL
For scientists, look to those new fields
in biology, biophysics, information, and
power generation that afford the most
challenge in understanding the world
in which we live.
But above all else, the science explo-
sion of the last several decades means
that the tools you will use as an engi-
neer or as a scientist and the knowledge
involved will change during your life-
time. Thus, you must be in a position
to continue your education, either on
your own or in courses at universities
or in special courses sponsored by
the company for which you work.
Q. Does General Electric offer these
advantages to a young scientist or
engineer?
A. General Electric is a large diver-
sified company in which young men
have the opportunity of working on a
variety of problems with experienced
people at the forefront of science and
technology. There are a number of
laboratories where research and ad-
vanced development is and has been
traditional. The Company offers incen-
tives for graduate studies, as well as
a number of educational programs
with expert and experienced teachers.
Talk to your placement officers and
members of your faculty. I hope you
will plan to meet our representative
when he visits the campus.
A recent address by Dr. Hollomon
entitled "Engineering's Great Challenge
— the 1960's," will be of interest to
most Juniors, Seniors, and Graduate
Students. It's available by addressing
your request to: Dr. J. H. Hollomon,
Section 699-2, General Electric Com-
pany, Schenectady 5, N.Y.
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